Hormonal regulation and genomic organization of the human amiloride-sensitive epithelial sodium channel alpha subunit gene.
To investigate the regulation of the amiloride-sensitive epithelial sodium channel (ENaC) expression, we have characterized the genomic structure and performed promoter analyses of the alpha subunit of the human (h) ENaC gene. Genomic clones containing the alphahENaC gene were isolated and subjected to restriction-mapping analysis. The alphahENaC gene was shown to be composed of 13 exons and 12 introns. Primer extension analysis confirmed that transcription initiation occurred at the beginning of the reported alphahENaC cDNA, but also indicated potential heterogenous initiation sites. Examination of a 3.1 kb 5' flanking sequence revealed a notable absence of CCAAT or TATA-like elements but suggested three GC boxes and several putative transcription factor binding sites, including a glucocorticoid response element (GRE) consensus. A 250 bp minimal promoter was capable of directing expression of a secreted alkaline phosphatase reporter. This promoter activity was enhanced 2.5- and 4-fold by upstream flanking sequences. Dexamethasone treatment induced levels of expression from the longer, GRE-containing promoter fragments from 8- to 20-fold, but not from the minimal promoter. Precise deletion of the 15-bp, dyad GRE sequence completely abolishes the response of reporter expression to dexamethasone induction. These experiments indicate that glucocorticoid augmentation of lung epithelial Na+ transport occurs, at least in part, by direct stimulation of transcription of the ENaC genes.